Human islet amyloid polypeptide (hIAPP) aggregation in type 2 diabetes: Correlation between intrinsic physicochemical properties of hIAPP aggregates and their cytotoxicity.
A large number of pathological diseases are known now to be associated with the misfolding and the aberrant oligomerization and deposition of peptides and proteins into various aggregates. One of these peptides is islet amyloid polypeptide (IAPP), which is responsible for amyloid formation in type 2 diabetes. The mechanism of IAPP amyloid formation in vivo and in vitro is not well understood and the factors behind the peptide aggregates toxicity are not fully defined. Therefore, the precise nature of toxic agents still remains to be elucidated. In this context, first we used a complementary biophysical approach to undertake a systematic study of the hIAPP aggregation process with focus on the lag phase, followed by the study of their degrees of toxicity when added to the extracellular medium of pancreatic cells. The structural properties of hIAPP aggregates are characterized by evaluating their size with DLS, their surface hydrophobicity with ANS, and the interactions between monomers through the intrinsic fluorescence of aromatic residues or by the quenching of these residues mainly the tyrosine in position 37. Our results indicate that despite the method used to study hIAPP aggregation, the obtained curve is easily well fitted in a sigmoidal curve but with some differences. In fact, the analysis of the kinetic parameters gives different information about the hIAPP aggregation process such as lag time and growth rate. Moreover, a high surface hydrophobicity and small size of the aggregates, mainly for the species formed during the lag time, shows strong correlation with the cytotoxicity. These findings provide new insights into the structural changes during hIAPP aggregation and are consistent with a model in which the exposure of hydrophobic surfaces and the small size of aggregates formed during the early stage of the process are crucial for their cytotoxicity.